I . The effect of protein intake on calcium metabolism has been studied in the pregnant ewe. 2. Results suggest that decreased Ca retention in protein-deficient animals was a result of a decreased rate of Ca absorption and not a decreased rate of bone accretion as suggested by other workers.
The considerable losses in skeletal calcium content of hill sheep that frequently occur during pregnancy (Field, Suttle & Gunn, 1968) are probably a result of an inadequate protein intake rather than an inadequate Ca intake (Sykes & Field, 1972) . Sykes & Field (1972) suggested that the deficiency of dietary protein may have resulted in impaired formation of bone matrix with a consequent decrease in the rate of accretion of Ca into bone and hence a decreased Ca retention.
Ca kinetic studies with pregnant ewes now show that this decrease in Ca retention occurs as a result of a decreased rate of Ca absorption and that the rate of bone accretion remains unchanged.
E X P E R I M E N T A L
Eight 4-year-old Suffolk x Clun Forest ewes weighing 60-65 kg were used. At I month after mating they were placed in individual metabolism cages designed for the separate collection of urine and faeces and were randomly divided into two equal groups. One group was given a protein-deficient diet and the other a diet adequate in protein (Agricultural Research Council, 1965) . The composition of the diets is shown in Table I Braithwaite & Glascock, 1976) . The methods used for the determination of Ca and radioactivity in samples of blood, urine, faeces, food and foetal tissues have been described previously (Braithwaite et al. 1969) .
RESULTS A N D DISCUSSION
The results of these studies are summarized in Table 2 . Considerable losses of body-weight (15-17%) occurred during pregnancy in both groups of ewes but no significant effect attributable to the reduced protein intake was observed. In previous studies with a large number of ewes, however, Sykes & Field (1972) did find a slight but significant increase in body-weight loss in protein-deficient animals.
Neither group of ewes absorbed enough dietary Ca to meet the high demands of late pregnancy and retention was negative. This is not unexpected, however, as it has previously been shown that an unavoidable negative retention occurs in late pregnancy irrespective of the dietary supply of Ca (Braithwaite, Glascock & Riazuddin, 1969 , 1970 t For details, see Table I . the same in each group, the rate of absorption of Ca was considerably lower in the ewes given the protein-deficient diet. As a consequence, the rate of Ca retention was lower in these ewes and they had to mobilize greater amounts of their skeletal stores of Ca in order to meet demands. This was achieved by an increase in the rate of bone resorption relative to that of bone accretion which remained unchanged.
Although the present measurements refer only to changes in late pregnancy whereas those of Sykes & Field (1972) are the sum total of changes throughout the whole of pregnancy, this study does appear to show that the decreased retention of Ca associated with protein-deficient diets occurs as a result of a decreased rate of Ca absorption and not, as suggested by Sykes & Field (1g72), a decreased rate of bone accretion. Furthermore, this study suggests that losses of bone ash and bone matrix previously observed in proteindeficient pregnant ewes (Sykes, Nesbit & Field, 1973 ) are due to an increased rate of bone resorption. Certainly, similar changes in bone structure do occur as a result of increased bone resorption in Ca-deficient rats (Harrison & Fraser, 1960) .
The reason for the decreased rate of Ca absorption, which has also been observed in protein-deficient rats (LeRoith & Pimstone, 1973 ) is at present uncertain. It might, however, be explained by the recent observation that the concentration of intestinal Ca-binding protein, thought to be essential for the vitamin D mediated active absorption of Ca, is reduced during protein deficiency (Kalk & Pimstone, I 974).
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